Effects of ER stress on unfolded protein responses, cell survival, and viral replication in primary effusion lymphoma.
Primary effusion lymphoma (PEL), a subtype of non-Hodgkin's B-lymphoma, is an aggressive neoplasm caused by Kaposi's sarcoma-associated herpesvirus (KSHV) in immunosuppressed patients. Endoplasmic reticulum (ER) stress induces activation of the unfolded protein response (UPR), which induces expression of ER chaperones, which in turn decrease ER stress, leading to ER homeostasis. The UPR is necessary for not only ER homeostasis but also persistent infection by, and replication of, many viruses. However, the precise roles and regulation of the UPR in KSHV infection remain poorly understood. Here, we found that IRE1α and PERK were significantly downregulated in PEL cells cultured under normal conditions, compared with KSHV-uninfected B-lymphoma cells. IRE1α and PERK mRNA levels were decreased in PEL cells, and KSHV-encoded LANA and v-cyclin D led to suppressed IRE1α transcription. Thapsigargin-induced ER stress activated the UPR and increased the mRNA levels of UPR-related molecules, including IRE1α and PERK, in PEL cells. However the IRE1α and PERK mRNA levels in PEL cells were lower than those in KSHV-uninfected cells. Furthermore, ER stress induced by brefeldin A and thapsigargin dramatically reduced the viability of PEL cells, compared with KSHV-uninfected cells, and induced apoptosis of PEL cells via the pro-apoptotic UPR through expression of CHOP and activation of caspase-9. In addition to the pro-apoptotic UPR, thapsigargin-induced ER stress enhanced transcription of lytic genes, including RTA, K-bZIP and K8.1, and viral production in PEL cells resulted in induction of the lytic cycle. Thus, we demonstrated downregulation of IRE1α and PERK in PEL cells, transcriptional suppression of IRE1α by LANA and v-cyclin D, apoptosis induction in PEL cells by ER stress, and potentiation of lytic replication by ER stress.